Incorporation of fluorescently labeled actin and tropomyosin into muscle cells.
The two major proteins in the I-bands of skeletal muscle, actin and tropomyosin, were each labeled with fluorescent dyes and microinjected into cultured cardiac myocytes and skeletal muscle myotubes. Actin was incorporated along the entire length of the I-band in both types of muscle cells. In the myotubes, the incorporation was uniform, whereas in cardiac myocytes twice as much actin was incorporated in the Z-bands as in any other area of the I-band. Labeled tropomyosin that had been prepared from skeletal or smooth muscle was incorporated in a doublet in the I-band with an absence of incorporation in the Z-band. Tropomyosin prepared from brain was incorporated in a similar pattern in the I-bands of cardiac myocytes but was not incorporated in myotubes. These results in living muscle cells contrast with the patterns obtained when labeled actin and tropomyosin are added to isolated myofibrils. Labeled tropomyosins do not bind to any region of the isolated myofibrils, and labeled actin binds to A-bands. Thus, only living skeletal and cardiac muscle cells incorporate exogenous actin and tropomyosin in patterns expected from their known myofibrillar localization. These experiments demonstrate that in contrast to the isolated myofibrils, myofibrils in living cells are dynamic structures that are able to exchange actin and tropomyosin molecules for corresponding labeled molecules. The known overlap of actin filaments in cardiac Z-bands but not in skeletal muscle Z-bands accounts for the different patterns of actin incorporation in these cells. The ability of cardiac myocytes and non-muscle cells but not skeletal myotubes to incorporate brain tropomyosin may reflect differences in the relative actin-binding affinities of non-muscle tropomyosin and the respective native tropomyosins. The implications of these results for myofibrillogenesis are presented.